Created by the Office of Surface Mining Reclamation and Enforcement and the seven state regulatory authorities in Appalachia, the Appalachian Regional Reforestation Initiative (ARRI) re-establishes healthy, productive forest habitat on active mines, abandoned mine lands, and mines that were previously reclaimed to non-forested post-mining land uses in the eastern coal fields. Green Forests Work (GFW) is a nonprofit organization formed out of ARRI as an economic development plan for Appalachia, styled after the Civilian Conservation Corps of the 1930s to restore forest ecosystem services on mine-scarred lands and to create jobs in the process. From 2009 to 2015, ARRI and GFW have partnered with state and federal agencies, watershed groups, coal operators, conservation groups, environmental organizations, faith-based groups, and numerous universities, colleges, and high schools to coordinate 217 tree planting projects/events on surface mines throughout Appalachia. This work has resulted in the planting of more than 1.59 million trees on 2,602 acres of previously reclaimed mine sites where reforestation was not attempted or where the results were undesirable. ARRI's and GFW's role in these endeavors is to facilitate communication, provide technical assistance, and to match funding sources with suitable mined land and volunteer groups. The volunteer tree planting events facilitated by ARRI and GFW engaged 645 partner organizations and 11,701 volunteers and natural resource professionals, who contributed approximately 80,017 volunteer hours. Among the volunteers, a total of 6,225 were 24 years old or under, supporting the Secretary of the United States Department of Interior's Engaging the Next Generation Youth Initiative and the spirit of volunteerism across the United States.
Introduction
In 2004, the US Department of Interior's Office of Surface Mining Reclamation and Enforcement (OSMRE) and the seven state regulatory authorities (KY, MD, OH, PA, TN, VA, WV) in Appalachia created the Appalachian Regional Reforestation Initiative (ARRI) to reestablish healthy, productive forest habitat on active and abandoned mine lands in the eastern coal fields ). ARRI's goals are to plant more high-value hardwood trees on surface mines, increase the survival rates and growth rates of those trees, and to expedite the establishment of forest habitat through natural succession. ARRI is comprised of a Core Team and a Science Team. The Core Team was created to facilitate reforestation efforts and works with the coal industry; landowners; university researchers; watershed, environmental, and conservation groups; and State and Federal government agencies that have an interest in creating productive forestland on reclaimed mined lands. The ARRI Science Team ensures that the methods ARRI promote are based on proven science and research and strives to further advance scientific research on forestry reclamation. See the following ARRI website for more information about the reforestation initiative in Appalachia: http://arri.osmre.gov/ To promote proper mine land reforestation on active mine sites, ARRI advocates using a set of best management practices called the Forestry Reclamation Approach (FRA) . The FRA is a five step process consisting of the following steps: 1) create a suitable rooting medium for good tree growth that is no less than 1.2 m (4 ft) deep and comprised of topsoil, weathered sandstone, and/or the best available material; 2) loosely grade the topsoil or topsoil substitutes established in step one to create a non-compacted soil growth medium; 3) use less competitive ground covers that are compatible with growing trees; 4) plant two types of trees including early successional species for wildlife and soil stability and commercially valuable crop trees; and 5) use proper tree planting techniques .
Focused efforts by ARRI are changing the way surface mines are being reclaimed by the coal industry and regulatory authorities in Appalachia. Since the start of ARRI in 2004, approximately 95 million trees have been planted and approximately 140,000 acres were reclaimed to forest on newly mined land. ARRI is forward-looking with efforts to educate and train the active mining industry and regulatory personnel about the FRA in order to increase reclamation for reforestation on new surface mine disturbances from this point forward.
ARRI is also "looking backward" at the estimated one million acres of non-forested, legacy and abandoned mined lands that could be available for reforestation in the eastern US (Hall et al., 2014) . Legacy surface mines were reclaimed using conventional post-Surface Mine Control and Reclamation Act (SMCRA) reclamation practices and not reforested with native trees, whereas Abandoned Mine Lands (AML) were reclaimed using pre-SMCRA practices. A 501(c)3 nonprofit organization called Green Forest Works (GFW) was created to restore the native forests of Appalachia on legacy and AML lands. Styled after the Civilian Conservation Corps of the 1930s, GFW strives to bring economic opportunities to Appalachia through reforestation activities.
Successful reestablishment of the hardwood forests that once dominated these lands will provide a renewable, sustainable, multi-use resource while enhancing the local and global environment.
Economic benefits from the program include job creation for tree seedling providers, equipment operators, tree planters, forest managers, and wildlife biologists, as well as those that may manage these sites for timber production, short rotation woody biofuel plantations and/or climate change mitigation.
Through GFW, local citizens benefit from jobs created to restore native hardwood forests that will sequester carbon, improve water quality, and benefit state and federal species of conservation concern. This program aims to restore healthy, productive forests now rather than leaving these areas as unproductive "scrublands" for extended periods. Ancillary benefits that could develop include certified "green" wood products, ecotourism, biodiversity enhancement, woody biofuels, and other green opportunities. For more information on GFW see www.greenforestswork.org.
Discussion

Legacy Mine Lands
Conventional post-SMCRA reclamation practices often resulted in the land converting to a state of arrested natural succession and highly compromised hydrology due to intentional compaction of mine spoil and hydro-seeding with aggressive exotic grasses, forbs, and shrubs.
These practices reduce tree seedling survival and growth and limit the land's suitability for many wildlife species. Deer, elk, and turkey habitat may be enhanced by these practices, but specialist wildlife species like the Cerulean and Golden-winged warblers are not able to thrive on compacted grasslands and shrublands.
GFW and ARRI advocate for the application of a modified FRA for legacy mines and AML sites that mitigates the compaction by deep-ripping the ground with a large bulldozer pulling a 3 to 4 ft. ripper shank, eradicates undesirable vegetation to whatever extent is appropriate and possible, and recommends the planting of a diverse mix of native trees and shrubs (Hall et al., 2014) . More than one million acres of Appalachian land have been affected by surface mining.
GFW is poised to address those affected lands by reforesting several thousand acres per year if adequate funding mechanisms continue to be secured.
This post-reclamation reforestation effort on legacy mines and AML sites has the additional benefit of outreach and awareness that is being created for proper mine land reforestation with the public, industry, and regulatory authorities. Ripping and tree planting partnerships with several mining companies on some of their previously reclaimed mine lands have led them to embrace the Restoring American Chestnut GFW and ARRI are partnering with The American Chestnut Foundation (TACF) through the planting of potentially disease-resistant American chestnut trees, along with other native hardwood seedlings, on tree planting projects. American chestnut (Castanea dentata) was formerly a major component of forests throughout the Appalachian coalfield and beyond (French et al., 2015 ).
Chestnut's strong, lightweight wood was naturally rot-resistant, making it a preferred timber tree for many purposes. Unlike many other nut-producing trees that flower early in the year, American chestnuts flower in June and July, so they were less susceptible to a late freeze or frost that could damage the flowers. Due in part to its late flowering, American chestnuts produced a reliable and abundant nut crop that was an important source of nutrition for wildlife, livestock, and humans.
However, American chestnut has suffered severe decline throughout the USA; today, few living and mature American chestnut trees remain (French et al., 2015) .
Beginning in the early 1900s, an introduced fungus known as the chestnut blight (Cryphonectria parasitica) devastated chestnut populations (French et al., 2015) . American chestnuts were virtually eliminated as a canopy tree throughout its native range by the 1950s. (French et al., 2015) . The TACF's strategy for chestnut restoration includes early establishment of small populations throughout the chestnut's former range (French et al., 2015) . These initial groups of trees (hereinafter founder populations) are intended to serve as seed sources and to aid natural dissemination to other areas. Establishing founder populations of chestnuts on mined lands has been of interest to TACF researchers for numerous reasons. The first is the overlap of American chestnut's native range and the Appalachian coalfield. Furthermore, many mining disturbances occur on upper slopes and ridgetops where chestnuts were formerly a dominant component of the forest, potentially making former surface mines ideal locations for chestnut introduction. In addition, research has demonstrated that chestnut can be successful when planted on mines that have been reclaimed using the FRA. Also, mining disturbances reclaimed using the FRA may limit the establishment of root-rot pathogens (Phytophthora spp.) that have hindered TACF's breeding efforts in the southern Appalachians (James, 2011) . Phytophthora is a water mold that favors wet soils or those with high water holding capacities; the well-drained soils created by the FRA may limit Phytophthora establishment. Lastly, surface mines reclaimed with the FRA are essentially "blank slates", where conditions benefitting chestnut establishment can be created (French et al., 2015) . Vegetative competition for nutrients, sunlight, and water can be reduced through the proper implementation of step 3 of the FRA (Burger et al., 2009) , whereas chestnuts planted in existing forests and old fields face competition from established vegetation.
Legacy surface mines and AML sites are also potential launching points for blight-resistant chestnut introduction, although less work has been done to identify establishment methods that are most suitable for such sites (French et al., 2015) . Restoration Chestnut 1.0 plantings on AML sites in 2012 and 2013 have used a limited number of seed and seedlings and early success varied from 32 to 100% survival after one season (French and Edwards, unpublished data) . Bauman et al. (2013a) found that a cross-ripped legacy site in Ohio had 73% survival of bare root chestnuts after six growing seasons and that the chestnuts began producing nuts in the fourth growing season.
Similar observations of chestnut seed production by the fourth or fifth growing season have been made by the authors and ARRI collaborators on active FRA sites in Ohio, Kentucky, Tennessee, and West Virginia. Mitigation of compaction on a legacy mine in Ohio enabled greater colonization of chestnut root tips by beneficial mycorrhizal fungi, which likely led to higher survival and growth rates when compared to the untreated controls (Bauman et al., 2013b) .
TACF considers efforts by ARRI and GFW to create productive and biodiverse forests on active mining operations, legacy mines, and AMLs a high priority (French et al., 2015) . As larger numbers of Restoration Chestnuts 1.0 are produced, TACF intends to contribute more for reclamation projects, especially those projects that engage volunteer tree planters to enhance the public outreach component of TACF, ARRI, and GFW. However, demand for blight-resistant chestnuts will outpace supply for many years to come. Full implementation of the FRA will be important to TACF decisions concerning allocation of blight-resistant chestnut stock for mine reclamation plantings (French et al., 2015) .
Outreach and Community Engagement
From 2009 to 2015, GFW and ARRI partnered with state and federal agencies, watershed groups, coal operators, conservation groups, environmental organizations, faith-based groups, and numerous universities, colleges, and high schools to coordinate 217 tree planting projects or events throughout Appalachia. These events involved 645 partner organizations and resulted in the planting of over 1.59 million trees on 2,602 acres of previously reclaimed mine sites where reforestation was not attempted, or where the results were undesirable (Table 1 ). The number of trees planted during each of the seven years during that period is shown in Table 1 . The number of participants engaged by GFW and ARRI since 2009 has been 11,701 and the amount of time invested by those volunteers is estimated to be approximately 80,017 hours (Table 1) . Among the volunteers, a total of 6,225 were 24 years old or under, supporting the Secretary of the United States Department of Interior's Engaging the Next Generation Youth Initiative. These events not only provide community service opportunities, but also help to raise awareness of a serious environmental issue and empower young Americans to take action toward the restoration and beautification of mine-scarred lands. The cultural barriers that have existed for decades for planting trees on surface mines are gradually being broken down as we engage thousands of young Americans in the mitigation of site conditions that impedes natural succession and reforestation on legacy mines. As a result, the public is embracing forestry as the post-mining land use of choice, and conventional grassland reclamation methodologies are gradually being replaced by the Forestry Reclamation Approach. GFW's and ARRI's role in these endeavors is to facilitate communication, provide technical assistance and supplies, and to match funding sources with suitable mined land and volunteer groups. Working with ARRI Core and Science Team members, GFW foresters coordinate site selection and evaluation, herbicide treatments, ripping activities, species selection, tree planting, and follow-up surveys. to be reforested. In total, ARRI and GFW have successfully completed over 200 projects involving a diverse range of over 600 partners from both public and private lands (Fig. 3) .
Conclusion
Forests are a renewable resource. By reestablishing forests where no forests currently exist, the economic opportunities provided by GFW and ARRI will not only provide for the Appalachian people today, but they will also put those lands on a trajectory that will ensure that a forest is available for use by future Appalachian citizens. The Appalachian forest is one of the most beautiful in the world. It is one of the region's most valuable assets and has played an integral part in the rich cultural heritage of the mountain people. The volunteer tree planting projects and events facilitated by ARRI and GFW has been enthusiastically embraced by partner organizations, volunteers, and participants across the eastern coalfields. GFW can proceed in developing a skilled green workforce to restore, protect, and manage this natural resource that is so vital to the region's current and future prosperity. 
